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SEALING THE JUNCTION REGION WHERE 
A LATERAL PIPE AND A MAIN PIPE MEET 

TECHNICAL FIELD 

Embodiments of the present invention relate sealing the 
junction region Where a lateral pipe and a main pipe meet. 

BACKGROUND OF THE INVENTION 

Underground pipes can break and crack With ground 
movement over time. Where a pipe breaks, ground Water 
enters the pipe. If the pipe is a seWer this ground Water Will 
miX With the seWage and ultimately be treated at the Water 
treatment Works. This is uneconomic. The ?uid carried by a 
damaged pipe may also leak into the ground surrounding the 
pipe and polluting the ground Water. 

It is undesirable to completely replace damaged pipes as 
this requires signi?cant excavation, Which is dif?cult When 
pipes underlie man-made structures such as roads and build 
ings. 

It is therefore desirable to repair or restore the pipes While 
they are in situ. This can be achieved by lining the pipe. 

Lining a main seWer has been achieved by coating the 
interior of the main pipe With a fabric lining impregnated 
With resin and then curing the resin. Contact is made 
betWeen the fabric and the Wall of the main pipe by either 
directly in?ating a ‘sock’ of fabric impregnated With resin or 
by in?ating a balloon that supports a tube of fabric impreg 
nated With resin. The resin cures and the fabric lining forms 
a hard liner. A robotic cutter is then used to cut holes in the 
main liner Where lateral pipes join the main pipe. 

This is, hoWever, only a partial solution. Damage to the 
laterals themselves may signi?cantly contribute to ingress to 
or egress from the seWer system. 

The laterals are generally accessible only from one clean 
out (man-hole). The laterals are lined by shooting a lining 
into the lateral either from the man hole or from inside the 
main seWer. The shooting process uses a sock-like balloon 
attached to a vessel at its opening. The balloon is turned 
inside-out (inverted) and eXtends into the interior of the 
vessel in its primed state. When in?ated by ?uid provided to 
the vessel the sock-like balloon eXtends from the vessel and 
presses a tubular lining against the Wall of the lateral pipe. 
The tubular lining is made of fabric impregnated With resin, 
Which cures to form a liner. The balloon can then be de?ated 
and removed. 

This procedure creates an area at the junction betWeen a 
lined main pipe and a lined lateral pipe Which may be 
unsealed or poorly sealed. 

It is therefore desirable to tie the lining of the main pipe 
and the lining of the lateral pipe together. 
One Way of trying to achieve this to insert a resin fabric 

tube from the main and shoot (invert) the tube 10—30 m up 
the lateral pipe. The tube terminates on the main With a 
?ared end like a ?ange or top-hat bonded to the main seWer 
lining. The claimed bene?t of this procedure is that in a 
single process the lateral pipe and the junction betWeen the 
main and lateral are lined. HoWever, this process is not 
alWays effective. 

It is an object of the present invention to provide an 
afternative mechanism for lining a junction. 

BRIEF SUMMARY OF THE INVENTION 

According to an embodiment of the invention there is 
provided an apparatus for lining a junction Where a lateral 
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pipe meets a main pipe, comprising: a ?rst support for 
supporting a main lining, for lining a portion of the main 
line; a second support for supporting a lateral lining, for 
lining a portion of the lateral line; a ?rst drive mechanism for 
moving the ?rst support so that a supported main lining lines 
a portion of the Wall of the main pipe; and a second drive 
mechanism for moving the second support so that a sup 
ported lateral lines a portion of the Wall of the lateral pipe. 

According to another embodiment of the invention there 
is provided a method of lining a junction Where a lateral pipe 
meets a main pipe, using a mechanism including a ?rst 
support that supports a main lining, for lining a portion of the 
main line, and a second support that supports a lateral lining, 
for lining a portion of the lateral line, comprising the steps 
of: moving the ?rst support so that the main lining lines a 
portion of the Wall of the main pipe; and moving the second 
support so that the lateral lining lines a portion of the Wall 
of the lateral pipe. 

According to another embodiment there is provided a 
lining for sealing the junction region Where a lateral pipe and 
a main pipe meet, comprising a tWo-portion structure includ 
ing a main portion for lining a portion of the main pipe and 
a lateral portion of resin absorbent material for lining a 
portion of the lateral pipe, Wherein the main portion is siZed 
for application to the full circumference of a main pipe on 
both sides of the junction and has an aperture for alignment 
With the opening of the lateral pipe and Wherein the lateral 
portion is connected to the main portion Where it de?nes said 
opening and is gathered on a ?rst side of the main portion. 

According to another embodiment there is provided a 
lining for sealing the junction region Where a lateral pipe and 
a main pipe meet, comprising a tWo-portion structure includ 
ing a main portion for lining a portion of the main pipe and 
a lateral portion of resin absorbent material for lining a 
portion of the lateral pipe, Wherein the main portion is siZed 
for application to the full circumference of a main pipe on 
both sides of the junction and has an aperture for alignment 
With the opening of the lateral pipe and Wherein the lateral 
portion has a ?rst end that is connected to the main portion 
Where it de?nes said opening and a second unconnected end 
and is of tubular or frusto-conical shape With multiple 
circumscribing parallel fault lines about Which the lateral 
portion may be multiply folded. 

According to a further embodiment there is provided a 
method of sealing the junction region Where a lateral pipe 
and a main pipe meet, using a tWo-portion lining including 
a main portion for lining a portion of the main pipe and a 
lateral portion of resin absorbent material for lining a portion 
of the lateral pipe, Wherein the main portion is siZed for 
application to the full circumference of a main pipe on both 
sides of the junction and has an aperture for alignment With 
the opening of the lateral pipe and Wherein the lateral portion 
is connected to the main portion Where it de?nes said 
opening comprising the step of: gathering the lateral portion 
on a ?rst side of the main portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the present invention refer 
ence Will noW be made by Way of eXample only to the 
accompanying draWings in Which: 

FIG. 1 illustrates a seWer junction Where a lateral pipe 
joins a main pipe; 

FIGS. 2A and 2B illustrate one type of lining in a gathered 
con?guration; 

FIG. 2C illustrates the lining of FIGS. 2A and 2B in a 
sealing con?guration; 
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FIG. 3A illustrates tailored fabric for creating a lateral 
portion of the lining; 

FIG. 3B illustrates a lateral portion made from the net 
illustrated in FIG. 3A; 

FIG. 4 illustrates an alternative lateral portion made from 
multiple pieces of connected tubular strips: 

FIGS. 5A and 5B illustrate another lining; 

FIGS. 6A, 6B, 6C and 6D illustrate the operation of a 
packer for applying a lining to a junction; 

FIGS. 7A, 7B and 7C illustrate the operation of an 
alternative packer for applying a lining or linings to a 
junction; and 

FIGS. 8A and 8B illustrate a balloon folded so that it grips 
a tubular lining in the fold. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

FIG. 1 illustrates a seWer 10. Alateral pipe 12 joins a main 
pipe 14 at a junction region 16. The junction region 16 has 
been sealed using a hard liner formed from by curing in 
place a lining 20 impregnated With resin. The lining 20 has 
a tWo portion structure of resin absorbent material. A main 
portion 22 lines a portion of the main pipe 14 and a lateral 
portion 24 lines a portion of the lateral pipe 12. 

The main portion 22 is applied to the full circumference 
of the interior surface of the main pipe 14 on both sides of 
the junction. It consequently forms a tube (liner) Within a 
tube (main pipe) after it has cured. The lining 20 has an 
aperture 18 aligned With the opening 19 of the lateral pipe 
12. The main portion 22 has a length L1 from end to end (L1 
is typically 6 

The lateral portion 24 is applied to substantially the full 
circumference of the interior surface of the lateral pipe in the 
vicinity of the junction. The lateral portion is short; typically 
it has a length L2 betWeen 1 and 2 In 

FIG. 1 illustrates a “T” junction. Embodiments of the 
invention are also applicable When the angle betWeen lateral 
pipe the main pipe Where they meet is other than 90 degrees. 

FIGS. 2A, 2B and 2C illustrate one type of tWo-portion 
lining 20. The lateral portion is extendible, during 
application, from a gathered con?guration (FIGS. 2A & 2B) 
to a sealing con?guration (FIG. 2C). FIG. 2A illustrates the 
lining 20 in a gathered con?guration from a perspective 
vieW. FIG. 2B illustrates the lining 20 in a gathered con 
?guration in cross-section about the line X-Y of FIG. 2A. 
FIG. 2C illustrates the lining 20 in a sealing con?guration 
from a perspective vieW. 

The lining 20 is made from ?brous material such as felt 
or polyester. It is ?exible, absorbs resin and is tailored to 
form tWo connected portions—a lateral portion 24 and a 
main portion 22. 

In this example, the main portion 22 is a rectangular ?at 
sheet that forms a tube in use. The Width W of sheet is 
greater than the inner circumference of the main pipe 14. 
The length of the sheet is L1. 

The lateral portion 24 is holloW frusto-conical in shape as 
can be clearly seen in FIG. 2C. It tapers from a diameter d1 
Where it is connected to the main portion 22 to a diameter d2 
at a free-end. The diameter d1 is substantially the same siZe 
as the diameter of the opening 19 of the lateral pipe 12. 

In the gathered con?guration the lateral portion is gath 
ered on the ‘exterior ’ side 23 of the main portion 22. 

In this example, the lateral portion is originally in the 
sealing con?guration. It is placed in the gathered con?gu 
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ration by repeatedly folding the lateral portion. The lateral 
portion is ?rst inWardly folded after a length I from Where 
the lateral portion joins the main portion. The tubular lateral 
portion is thereby turned inside-out. The lateral portion is 
then folded outWardly after a length I from the last fold 
Which is approximately level With Where the lateral portion 
and the main portion join. This process of inWard and 
outWard folding is repeated until the lateral portion has been 
collapsed (concertinaed) to a height ofl above the ‘exterior’ 
surface of the main portion. The collapsed, compactly folded 
lateral portion is self overlapping and has a corrugated or 
serpentine shape in cross-section. 
The lateral portion may be made from one piece of 

tailored fabric as illustrated in FIG. 3A. For example, it may 
be made from a sheet of material having the shape of an 
isosceles trapeZium 40, Where the non-parallel edges 42, 44 
are stitched together to form the holloW frusto-conical lateral 
portion 24 illustrated in FIG. 3B. The lateral portion 24 is 
attached along the longer of its parallel sides 46 to the main 
portion 22 so that the longer of the parallel sides circum 
scribes the aperture 18. It may be attached by any suitable 
method, stitching is one example. The one-piece lateral 
portion may have faults lines 48 (illustrated by dashed lines 
in FIGS. 3A and 3B) introduced into the fabric to that it can 
be multiply folded into its gathered con?guration more 
easily. The fault lines are parallel and each circumscribes the 
frusto-cone. 
The lateral portion 24 may alternatively be made from 

multiple pieces of connected tubular strips 50. Such a lateral 
portion 24 is illustrated in the sealing con?guration in FIG. 
4. There may be four to six consecutive tubular strips 50, 
each approximately 1“—3“ Wide and With tapering diameters 
from 4“ to 3“ or from 6“ to 5“ depending upon the appli 
cation. Each tubular strip 50 can be attached to the adjacent 
tubular strip by stitching. The stitched joint and tapered 
pro?le alloWs the easy concertinaing of the lateral portion 
into a single ring When compressed into the gathered con 
?guration. 

FIGS. 5A and 5B illustrate another type of lining 20, in 
the sealing con?guration illustrated in FIG. 5B, multiple 
strips 52 of fabric form the lateral portion 24. The strips of 
fabric are attached to the ?rst portion around the aperture 18 
and each extends aWay from the main portion 22 to a 
free-end in the sealing con?guration. In the gathered con 
?guration the strips are placed in a self-overlapping arrange 
ment overlying the aperture 18 in the main portion 22. The 
multiple strips 52 may be formed by shredding a tube of 
fabric. The tube may have a holloW frusto-conical shape. 

FIGS. 6A, 6B, 6C and 6D illustrate a packer 100 that has 
tWo parts: a main part 110 and a lateral part 120. 
The main part 110 has a tubular steel inner body 112 With 

an aperture 114. A tubular expandable main balloon 116 
extends over the curved surfaces of the tubular steel inner 
body 112. 

The lateral part 120 has a tubular steel inner body 122. A 
tubular expandable lateral balloon 126 extends over the 
curved surfaces of the tubular steel inner body 122. The 
lateral part has a retracted position (FIGS. 6A and 6B) in 
Which it is housed entirely Within the main part 110 and an 
extended position (FIGS. 6C and 6D) in Which it has been 
extended through the aperture 114 in the main part 110. This 
movement of the lateral part from the retracted position to 
the extended position pushes the lateral portion 24 of an 
attached lining 20 from a gathered con?guration to a sealing 
con?guration. 
A main air supply 130 is arranged to expand the main part 

110 by in?ating the expandable main balloon 116 and 
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operable to collapse the main part 110 by de?ating the 
expandable main balloon 116. 
A lateral air supply 132, Which is operable independently 

of the main air supply is arranged to expand the lateral part 
120 by in?ating the expandable lateral balloon 126 and 
operable to collapse the lateral part 120 by de?ating the 
expandable lateral balloon 126. 
A motor 134 is operable to extend the lateral part 120 

from its retracted position to its extended position and 
operable to retract the lateral part 120 from its extended 
position to it retracted position. 
A camera 136 for correctly locating and positioning the 

packer 100 may be housed Within the main part 110 looking 
through the aperture 114 

The process of lining a junction 16 Will noW be described. 
This process is applicable Whether or not the main pipe 14 
and the lateral pipe 12 have previously been lined. 

The packer 100 is placed in its starting state. The lateral 
part 120 is retracted and collapsed and the main part 110 is 
collapsed. 

The tWo-part lining 20 is impregnated With cure-in-place 
resin. The resin may be an ambient cure type Which cures 
With the passage of time or a temperature cured/initiated 
resin. Some examples of suitable resins are epoxy resins and 
?breglass type liquid resin. After curing the resin impreg 
nated fabric of the lining 20 becomes a structural type plastic 
and forms a 2—4 mm thick liner Within the pipes 12, 14. 

Lining 20 is placed into gathered con?guration either 
before or after resin impregnation. 

The main portion 22 of the lining 20 is Wrapped around 
the tubular expandable main balloon 116 so that its edges 
overlap. It is held in place by bands 140. 

The packer 100 With attached tWo-part lining 20 is 
manoeuvred into position using the camera. 

The main part 110 of the packer 100 is expanded Which 
pushes the main portion 22 of the lining 20 against the Wall 
of the main pipe 14. 

The lateral part 120 is extended While the main part 110 
is expanded. The gathered lateral portion 24 of the lining 20 
is pushed by the extending lateral part 120. The con?gura 
tion of the lateral portion 24 of the lining 20 is thus changed 
from the gathered con?guration to the sealing con?guration. 

The lateral part 120, Which is noW extended, is expanded. 
This pushes the lateral portion 24 of the lining 20 against the 
lateral pipe 12 in the vicinity of the junction 16. 

The lining is then cured, for example, by the passage of 
time (a feW hours). Then the lateral part is ?rstly collapsed 
and then retracted into the main part and the main part is then 
collapsed. 

The process pushes the lining 20 into the lateral pipe 12. 
There is no shooting of an inverted lining. The lateral portion 
24 in the gathered con?guration is not-inverted Within the 
main portion 22. 

Although the main portion 22 of the lining has been 
described as a ?at sheet it may be pre-formed into a tube. 

Although the main portion 22 has been described as made 
of resin-absorbent fabric, it may alternatively be form from 
a solid ductile sheet steel or plastic. 

The main balloon may be in?ated asymmetrically ie a 
loWer portion of the balloon expands more than an upper 
portion. This may be achieved by dividing the main balloon 
116 into separate air tight compartments and separately 
in?ating the compartments or by making the balloon asym 
metric in it expandability, so that a loWer portion expands 
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6 
more easily than an upper portion. The asymmetric in?ation 
of the main balloon results in a greater portion of the lateral 
part 120 entering the lateral line 12. 

FIGS. 7A, 7B and 7C illustrate an alternative packer 100. 
The packer 100 has a main part 110 comprising a tubular 
steel inner body 112 and a tubular expandable main balloon 
116 extending over the curved surfaces of the tubular steel 
inner body 112. It also has an expandable lateral balloon 126 
separate to the main balloon 116 but connected to the surface 
of the main balloon 116. 

A one-piece, tWo-portion lining 20 may be supported by 
the main and lateral balloons. This lining has a main portion 
22 and a lateral portion 24. 

The lateral balloon 126 is made from a resiliently deform 
able material that also has some structural strength e. g. thick 
rubber. In its equilibrium un-in?ated state the lateral balloon 
is self-supporting and stands upright, proud of the main 
balloon 116. It is resiliently ?exible. Therefore if it is ?exed, 
for example by being bent toWards the main balloon (as 
shoWn in FIG. 7A) it Will return to its upright position When 
released (as shoWn in FIG. 7B). 
A main air supply 130 is arranged to expand the main 

balloon 116 by in?ation and operable to collapse the main 
balloon 116 by de?ation. 
A lateral air supply 132, Which is operable independently 

of the main air supply 130 is arranged to expand the lateral 
balloon 126 by in?ation and operable to de?ate the lateral 
balloon part 120. 

The main air supply 130 and the lateral air supply may be 
separate feeds off a single air supply. 
A camera 136 for correctly locating and positioning the 

packer 100 may be housed Within the main part 110 looking 
through an aperture (not shoWn). 
The process of lining a junction 16 Will noW be described. 

This process is applicable Whether or not the main pipe 14 
and the lateral pipe 12 have previously been lined. 
The packer 100 is placed in its starting state. The lateral 

balloon 126 and the main balloon 116 are de?ated. 

A lining 20 is impregnated With cure-in-place resin and 
placed on the packer 100. The main portion 22 of the lining 
20 is supported by the main balloon 126 and the lateral 
portion 24 of the lining 20 is supported by the lateral balloon 
116. The resin may be an ambient cure type Which cures With 
the passage of time eg epoxy resins or ?breglass type liquid 
resin. After curing the resin impregnated fabric of the lining 
Will become a structural type plastic and form a 2—4 mm 
thick liner. 

The lateral balloon 125 supporting the lateral lining is 
bent over to one side toWards the surface of the de?ated 
main balloon 116 and secured in position With a band 119. 

The packer 100 With lining is manoeuvred into position 
using the camera as shoWn in FIG. 7A. 

The main part 110 of the packer 100 is expanded by 
in?ating the main balloon 116 supporting the main portion 
22 of the lining as shoWn in FIG. 7B. This pushes the main 
portion 22 of the lining against the Wall of the main pipe 14. 
The expansion of the main balloon also breaks the band 119 
and releases the lateral balloon, Which tries to return to is 
upright position Within the lateral line 12. 

The lateral balloon 116 is then separately in?ated as 
shoWn in FIG. 7C. This pushes the lateral lining against the 
lateral pipe 12 in the vicinity of the junction 16. 
The lining is then cured, for example, by the passage of 

time (a feW hours) or by heat. For example, the balloons may 
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be in?ated With hot air, steam or Water. Then the lateral 
balloon 116 is de?ated. Then the main balloon is de?ated 
and the packer 100 is removed. 

The process pushes the lining into the lateral pipe 12. 
There is no shooting of an inverted lining. 

The main lining portion 22 of the lining may be a ?at sheet 
or it may be pre-formed into a tube. 

Although the main portion 22 has been described as made 
of resin-absorbent fabric, it may alternatively be form from 
a sheet of steel or a ductile but rigid material. 

Although the lining 20 has been described as one-piece 
tWo-portion, alternative arrangements are possible for use 
With the packer illustrated in FIGS. 7A—7C. There may be a 
separate main lining and a separate lateral lining. The 
separate main lining is supported by the main balloon 116 
and the separate lateral lining is supported by the lateral 
balloon 126. It is also possible to use a lateral lining by itself, 
Without a main lining. The main balloon 116 is in?ated to 
position the lateral balloon 126 Which is then in?ated to 
apply the lateral lining to the Walls of the lateral pipe 12. The 
lateral lining may have a brim or ?ange-like portion at an 
end that is applied to the Wall of the main pipe adjacent the 
junction Where the lateral pipe joins the main pipe. 

The main lateral pipe 12 may be lined before the junction 
16 is lined as described above. According to one method, a 
tubular resin-impregnated lateral lining 150 is shot from just 
short of Where the lateral pipe 12 and main pipe 14 meet into 
the lateral pipe 12. This is achieved using an inverted 
balloon Which is shot from the main pipe 14 into the lateral 
12 using ?uid pressure. Alternatively, a tubular resin 
impregnated lateral lining 150 is shot from a clean-out 
(man-hole) to just short of Where the lateral pipe 12 and 
main pipe 14 meet. This is achieved using an inverted 
balloon Which is shot into the lateral 12 toWards the main 
pipe 14 using ?uid pressure. 

The tubular lining 150 is attached to the balloon 152 by 
folding forWard and then back the inverted balloon lining to 
form an “S” shape circumferentially around the balloon 152. 
The edge of the lining is inserted into the upper curve of the 
“S” shape. The exterior of the balloon When inverted is 
shoWn in FIG. 8A and the cross-section through FIG. 8A is 
shoWn in FIG. 8B. 

Although embodiments of the present invention have 
been described in the preceding paragraphs With reference to 
various examples, it should be appreciated that modi?ca 
tions to the examples given can be made Without departing 
from the spirit and scope of the invention. 
What is claimed is: 
1. An apparatus for lining a junction Where a lateral pipe 

meets a main pipe, comprising: 
a ?rst support body for supporting a main lining, for lining 

a portion of the main pipe; 
a second support body for supporting a lateral lining, for 

lining a portion of the lateral pipe; 
a ?rst drive mechanism for moving the ?rst support body 

so that a supported main lining lines a portion of the 
Wall of the main pipe; and 

a second drive mechanism for moving the second support 
body so that a supported lateral lining lines a portion of 
the Wall of the lateral pipe. 

2. An apparatus as claimed in claim 1, Wherein the ?rst 
support body comprises a ?rst in?atable balloon. 

3. An apparatus as claimed in claim 2, Wherein the ?rst 
drive mechanism comprises means for in?ating the ?rst 
in?atable balloon. 
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4. An apparatus as claimed in claim 3, Wherein the second 

support body is or comprises an in?atable balloon. 
5. An apparatus as claimed in claim 4, Wherein the second 

drive mechanism comprises means for in?ating the second 
in?atable balloon, independently of the ?rst balloon. 

6. An apparatus as claimed in claim 4, Wherein the second 
support body is resiliently ?exible, returning to near a ?rst 
position When ?exed therefrom. 

7. An apparatus as claimed in claim 1, Wherein the lateral 
lining and the main lining are connected together. 

8. An apparatus as claimed in claim 1, Wherein the lateral 
lining and the main lining are physically distinct and sepa 
rate. 

9. An apparatus as claimed in claim 8, Wherein the second 
support body is less than 24“ long. 

10. A method of lining a junction Where a lateral pipe 
meets a main pipe, using a mechanism including a ?rst 
support body that supports a main lining, for lining a portion 
of the main line, and a second support body that supports a 
lateral lining, for lining a portion of the lateral line, com 
prising the steps of: 

moving the ?rst support body so that the main lining lines 
a portion of the Wall of the main pipe; and 

moving the second support body so that the lateral lining 
lines a portion of the Wall of the lateral pipe. 

11. Amethod as claimed in claim 10, Wherein the steps of 
moving the ?rst and second support bodies are independent. 

12. A method as claimed in claim 11, Wherein the ?rst 
support body is resiliently expandable and the step of 
moving the ?rst support body involves expanding the ?rst 
support body. 

13. A method as claimed in claim 12, Wherein the ?rst 
expandable support body is asymmetrically expandable. 

14. A method as claimed in claim 13, Wherein the second 
support body is resiliently expandable and the step of 
moving the second support body involves expanding the 
second support body. 

15. A method as claimed in claim 10, Wherein the move 
ment of the ?rst support body caused by the step of moving 
the ?rst support body, positions the second support body. 

16. A method as claimed in claim 10, Wherein the main 
lining is a main portion of a tWo-portion lining having a 
main portion for lining a portion of the main pipe and a 
lateral portion of resin impregnated material for lining a 
portion of the lateral pipe, and the lateral lining is the lateral 
portion of the tWo-portion lining. 

17. A method as claimed in claim 16, Wherein the main 
portion is siZed for application to the full circumference of 
a main pipe on both sides of the junction and has an aperture 
for alignment With the opening of the lateral pipe. 

18. A method as claimed in claim 16, Wherein the step of 
moving the second support body extends the lateral portion 
from a gathered con?guration in Which it is gathered on the 
?rst side of the main portion to a sealing con?guration in 
Which the lateral portion extends on the ?rst side of the main 
portion aWay from the main portion and terminates at a 
free-end. 

19. Amethod as claimed in claim 10, Wherein moving the 
?rst support body brings the main portion into contact With 
the Wall of the main pipe; and separately, moving the second 
support body brings the lateral portion into contact With the 
Wall of the lateral pipe. 

20. A lining for sealing the junction region Where a lateral 
pipe and a main pipe meet, comprising a tWo-portion struc 
ture including a main portion for lining a portion of the main 
pipe and a lateral portion of resin absorbent material for 
lining a portion of the lateral pipe, Wherein the main portion 
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has a ?rst side for contacting the main pipe, is sized for 
application to at least a portion of circumference of the main 
pipe on both sides of the junction and has an aperture for 
alignment With the opening of the lateral pipe and Wherein 
the lateral portion is in contact With the main portion Where 
it de?nes said opening and is gathered on the ?rst side of the 
main portion. 

21. A lining as claimed in claim 20, Wherein the lateral 
portion is extendible, during application, from a gathered 
con?guration in Which it is gathered on the ?rst side of the 
main portion to a sealing con?guration in Which the lateral 
portion extends on the ?rst side of the main portion aWay 
from the main portion and terminates at a free-end. 

22. A lining as claimed in claim 21, Wherein in the 
gathered con?guration the lateral portion is collapsed and 
self-overlapping. 

23. A lining as claimed in claim 21, Wherein in the 
gathered con?guration the lateral portion is compactly 
folded. 

24. A lining as claimed in claim 20, Wherein the lateral 
portion is siZed for application to substantially the full 
circumference of the interior surface of the lateral pipe in the 
vicinity of the junction. 

25. A lining as claimed in claim 24, Wherein the lateral 
portion is substantially tubular in shape. 

26. A lining as claimed in claim 24, Wherein the lateral 
portion is a longitudinally shredded tube. 

27. A lining as claimed in claim 24, Wherein the lateral 
portion is substantially frusto-conical in shape, having a 
diameter that reduces in siZe With distance from the main 
portion. 

28. A lining as claimed in claim 24, wherein the lateral 
portion has a length, When fully extended that is less than 
tWo metres. 

29. A lining as claimed in claim 20, Wherein the main 
portion is a ?at sheet having a Width that is greater than the 
circumference of the main pipe. 

30. A lining as claimed in claim 20, Wherein the main 
portion is siZed for application to the full circumference of 
the main pipe. 

31. Alining for sealing the junction region Where a lateral 
pipe and a main pipe meet, comprising a tWo-portion struc 
ture including a main portion for lining a portion of the main 
pipe and a lateral portion of resin absorbent material for 
lining a portion of the lateral pipe, Wherein the main portion 
is siZed for application to at least a portion of the circum 
ference of a main pipe on both sides of the junction and has 
an aperture for alignment With the opening of the lateral pipe 
and Wherein the lateral portion has a ?rst end that is 
connected to the main portion Where it de?nes said opening 
and a second unconnected end and is of tubular or frusto 
conical shape With multiple circumscribing fault lines about 
Which the lateral portion may be multiply folded. 

10 
32. Amethod of sealing the junction region Where a lateral 

pipe and a main pipe meet, using a tWo-portion lining 
including a main portion for lining a portion of the main pipe 
and a lateral portion of resin absorbent material for lining a 

5 portion of the lateral pipe, Wherein the main portion has a 
?rst side for contacting the main pipe, is siZed for applica 
tion to at least a portion of the circumference of the main 
pipe on both sides of the junction and has an aperture for 
alignment With the opening of the lateral pipe and Wherein 
the lateral portion is connected to the main portion Where it 
de?nes said opening comprising the step of: 
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gathering the lateral portion on the ?rst side of the main 
portion. 

33. A method as claimed in claim 32, Wherein the step of 
gathering the lateral portion is performed by multiply fold 
ing the lateral portion. 

34. A method as claimed in claim 32, further comprising 
impregnating the lateral portion With curable resin. 

35. A method as claimed in claim 34, Wherein the lining 
is applied to the junction by: 
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expanding main portion so that it contacts the Wall of the 
main pipe; 

extending lateral portion from a gathered con?guration in 
Which it is gathered on the ?rst side of the main portion 
to a sealing con?guration in Which the lateral portion 
extends on the ?rst side of the main portion aWay from 
the main portion and terminates at a free-end; and 
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expanding the lateral portion so that it contacts the Wall of 
the lateral pipe. 

36. A method as claimed in claim 32, Wherein the main 
portion is siZed for application to the full circumference of 
the main pipe. 

37. An apparatus for lining a junction Where a lateral pipe 
meets a main pipe, comprising: 

30 
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a ?rst main balloon; 
a second lateral balloon for supporting a lateral lining, for 

lining a portion of the lateral pipe; 
a ?rst mechanism for in?ating the ?rst main balloon; and 
a second mechanism for separately in?ating the second 

lateral balloon so that a supported lateral lining lines a 
portion of the Wall of the lateral pipe. 

38. Amethod of lining a lateral pipe Where it meets a main 
pipe, using a mechanism including a ?rst main balloon and 
a second lateral balloon that supports a lateral lining, for 
lining a portion of the lateral line, comprising the steps of: 

in?ating the ?rst balloon; and 
50 separately in?ating the second balloon so that the lateral 

lining lines a portion of the Wall of the lateral pipe. 

* * * * * 


